Dietary trans octadecenoic acids upregulate the liver gene encoding peroxisome proliferator-activated receptor-alpha in transition dairy cows.
Effects of feeding calcium salts of conjugated linoleic acid (CLA) or trans octadecenoic acids (trans 18:1) on lipid metabolism and hepatic contents of mRNA encoding carnitine palmitoyltransferase 1 (CPT1), microsomal triglyceride transfer protein (MTP) and peroxisome proliferator-activated receptor alpha (PPARalpha) were examined in 15 early post-partum Holstein cows. Dietary treatments were initiated at approximately 4 weeks prior to expected calving dates and continued for 7 weeks post partum. Treatments prepartum consisted of 1) a basal diet (Control), 2) basal diet+150 g/d of CLA mix (CLA), or 3) basal diet+150 g/d of trans 18:1 mix (TRANS). Intakes of calcium salts of CLA and trans 18:1 mixes were adjusted to 225 g/d during the 7-week postpartum treatment period. Blood samples were collected at weeks 1, 2 and 4 post partum and plasma was harvested immediately for subsequent hormone and metabolite assays. Concentrations of insulin, insulin-like growth factor-I (IGF-I), and leptin in blood did not vary among cows fed the three diets. Plasma nonesterified fatty acid (NEFA) concentrations decreased between weeks 1 and 4 of lactation and were lower in cows fed the diet supplemented with trans 18:1 than in those fed a control diet at week 2 post partum. Periparturient fat supplementation had no detectable effects on CPT1 mRNA content in the liver. Steady-state concentration of MTP mRNA in the liver was greater in the TRANS treatment group than in the control group at week 1 postpartum. Feeding trans 18:1 supplements to transition dairy cows upregulated hepatic PPARalpha mRNA content during the first month of lactation. Under the present experimental conditions, dietary CLA had minimal effects on plasma and hepatic lipid metabolite concentrations in early lactation Holstein cows. Results indicate that dietary trans fatty acids may affect liver lipid metabolism in post-partum dairy cows through alterations in PPARalpha gene expression.